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WHOLE-KNEE EFFECT OF HEMI-COMPARTMENTAL JOINT
INCONGRUITY IN A RABBIT MODEL
T. Vaseenon, Y. Tochigi, D.C. Fredericks, J.A. Martin, T.D. Brown,
T.O. McKinley
Univ. of Iowa, Iowa City, IA
Purpose: Osteoarticular injuries including intraarticular fractures
can cause persistent joint incongruity that eventually leads to
whole-joint cartilage degeneration (i.e., post-traumatic OA). The
pathomechanisms of chronic joint degeneration associated with
joint incongruity were studied using a rabbit knee model of hemi-
compartment joint incongruity. It was hypothesized that hemi-
compartmental joint incongruity in the rabbit knee could cause
whole compartmental joint degeneration.
Methods: With institutional approval, ﬁfty-eight New Zealand
White rabbits were subjected to an osteochondral defect of the
left knee. By approaching posteriorly through a popliteal incision,
an osteochondral defect (2.0 mm diameter) was created on the
primary weight bearing area of either the lateral (n = 18) or medial
femoral condyle (n = 20). Twenty rabbits received a sham surgery
(arthrotomy control). In each group, half of the animals were tested
for 8 weeks and half for 16 weeks. Histo-morphological changes of
articular cartilage in the femorotibial joint were studied by means
of optical microscopic evaluation on Safranin-O-stained sections.
Femoral and tibial surfaces in both medial and lateral compart-
ments were rated individually on the Histological Histochemical
Grading Scale (HHGS, 14 points max). For femoral surfaces on
which a defect was created, degeneration in the surrounding
non-defect area was evaluated.
Results: In the medial defect knees, signiﬁcant elevation of HHGS
(as compared with control knees, p<0.05) occurred in the medial
compartment, for both femoral and tibial surfaces at both 8 and 16
weeks rabbits (Figures 1 and 2). While degeneration in the medial
femoral surface was typically mild (3≤ HHGS <6), moderate (6≤
HHGS <9) to severe (HHGS ≥9) changes were often observed
in the medial tibial surface (Table 1). The number of joints with
severe degeneration in this surface increased with time, from 1
out of 10 at 8 weeks to 4 out of 10 at 16 weeks. In the lateral
compartment, the medial defect knees had only mild changes. In
the lateral defect knees, no signiﬁcant increase in HHGS scores
was detected for any articular surfaces at both 8 and 16 weeks.
Figure 1. Cartilage degeneration on each articular surface at 8 weeks
Figure 2. Cartilage degeneration on each articular surface at 16 weeks
Table 1. Number of animals classiﬁed as mild (3≤HHGS<6), moderate
(6≤HHGS<9) and severe (HHGS ≥9) points on each articular surface
However, at 16 weeks, 6 out of 10 animals had mild degeneration
in the medial tibial surface.
Conclusions: A focal osteochondral defect on the medial femoral
surface in the primary weight bearing area caused cartilage de-
generation in the medial compartment on both tibial and femoral
surfaces. There was a trend that the medial tibial degeneration
developed with time, suggesting chronic aberrations in the contact
mechanics in the medial compartment. Although mild, more than
half of the lateral defect knees had cartilage degeneration also in
the medial compartment, implying potential interaction in articu-
lar contact mechanics between medial and lateral compartments.
Given the mild disease development in the medial defect animals
from 8 weeks to 16 weeks, the medial defect model is potentially
useful for piloting new treatments for chronic OA.
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DONOR SEX AND AGE INFLUENCE THE CHONDROGENIC
POTENTIAL OF HUMAN FEMORAL BONE MARROW CELLS
K.A. Payne, D.M. Didiano, C.R. Chu
Univ. of Pittsburgh, Pittsburgh, PA
Purpose: Due to the limited intrinsic healing capacity of articular
cartilage, traumatic and degenerative injuries to articular cartilage
eventually progress to osteoarthritis (OA), a leading cause of
disability. Developing methods to improve articular cartilage repair
may be critical to delay, or even prevent the onset of debilitating
OA. Microfracture is widely used to stimulate cartilage repair
and involves penetrating the subchondral bone to access repair
cells from the bone marrow. Since OA and injuries to articular
cartilage affect men and women of all ages, it is important to
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